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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS USE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device giving both surfaces of front/rear a liquid 
crystal display surface and having a large screen and 
excellent display quality by constituting so that a light 
source making it to be inserted between two sets of 
liquid crystal panels. 

SOLUTION: The liquid crystal display device is attached 
to a portable electric equipment main body 4 
openably/closably. This liquid crystal display device is 
constituted so that the liquid crystal panels inserting a 
liquid crystal 7 between a glass plate 5 and a polarizing 
plate 8 are stuck to both surfaces of the backlight 
constituted of a cold cathode tube 14, a light 
transmission plate 1 1 and a reflection sheet 6 covering 

the outside of the cold cathode tube 14. Then, the cold cathode tube 14 is made a light 
emitting source, and the rear of the cold cathode tube 14 is covered by the reflection sheet 6, 
and the light is led to the light transmission plate 1 1 , and the light is emitted from the whole 
light transmission plat 1 1 . Since the light from the light transmission plate 1 1 passing through 
one side polarizing plate 8 passes through the liquid crystal 7 as it is without changing a 
direction of polarization, can't pass through the other polarizing plate 8 (display OFF). In such 
a manner, a character, etc., is displayed by combinations of twisted states of the molecules of 
the liquid crystal 7 and the polarizing plate 8. 
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* NOTICES * 

Japan Patent Office is not responsible for amy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal display characterized by inserting the light source used as a back light among 
2 sets of liquid crystal panels. 

[Claim 2] The light source used as a back hght is a liquid crystal display according to claim 1 
characterized by being the light guide plate which introduces hght from a cold cathode tube. 
[Claim 3] A liquid crystal display according to claim 1 or 2 characterized by accomplishing a display of 
a portable electronic device radical. 

[Claim 4] Operation of a liquid crystal display according to claim 1, 2, or 3 which indicates bilateral 
symmetry mutually 2 sets of liquid crystal panels, and carries out expansion projection of the contents of 
a display on a screen using OHP. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the liquid crystal 

display formed in the portable electronic device about a liquid crystal display. 

[0002] 

[Description of the Prior Art] The driver IC 13 is electrically connected to the electrode (illustration 
abbreviation) which stuck the glass plate 5 with which the liquid crystal display 1 inserted liquid crystal 
7 into the transparent material 1 1 a polarizing plate 8 and in between as it was attached possible 
[ closing motion of a liquid crystal display 1 ] on a main part 4 as the liquid crystal display of the former 
and this kind of portable electronic device is shown in drawing 3 , and shown in drawing 4 , united, and 
was prepared in the glass plate 5. Furthermore, the cold cathode tube 14 used as the light source is put 
on the upper part of a transparent material 1 1, the reflective sheet 6 is stuck on outsides of 14, such as 
back, cold cathode, etc. of a transparent material 1 1, it has transparency mold structure which fixes the 
whole in the metal bezel 12, and a liquid crystal display side is restricted to an one direction. The metal 
bezel 12 is fixed in mold 2, and mold 2 is attached in the main part 4 of a portable electronic device 
which has a keyboard 3 possible [ closing motion ] through the hinge 10. 

[0003] Moreover, as shown in JP,60-122889,U at drawing 5 , a hquid crystal display 1 is attached in the 
small main part 4 of a portable electronic device with which the keyboard 3 which consists of a touch 
electrode was formed possible [ closing motion ], and as shown in drawing 6 , a liquid crystal display 1 
sticks in between the glass plate 5 and polarizing plate 8 which sandwiched liquid crystal, and is aligned 
with it. furthermore, the reflective sheet 6 of the area of the one half of the liquid crystal board 7 -- the 
double-sided polarizing plate 8 - respectively alike - the upper and lower sides it sticks so that it 
may become alternate, and these whole is fixed to the interior of cover glass 9 and mold 2. Although this 
liquid crystal display 1 has reflective mold structure and a liquid crystal display side can be taken to 
both sides of the front reverse side, on a side front (left-hand side of drawing 6 ), only the upper half of 
the field in which the hquid crystal 7 of the portion which stuck the reflective sheet 6 on the rear- face 
side was formed serves as the screen, and only the lower half of the field in which the liquid crystal 7 of 
the portion which stuck the reflective sheet 6 on the surface side was formed serves as the screen on a 
background. 
[0004] 

[Problem(s) to be Solved by the Invention] The student who meets those who the liquid crystal display 
side is restricted to the one direction on only a side front, operate portable electronic devices, such as a 
teacher, in the education and business using a portable electronic device, such as a notebook sized 
personal computer, at the liquid crystal display of the portable electronic device which showed the 1st 
trouble to drawingji , and are educated is being unable to see a liquid crystal display from a background. 

[0005] The reason is that it has attached the liquid crystal panel (a polarizing plate 8, glass 5, liquid 
crystal 7) only in one side of the transparent material 1 1 which is the source of luminescence of a liquid 
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crystal display. 

[0006] Although the liquid crystal display of the portable electronic device which showed the 2nd 
trouble to drawing 6 is structure in which a double-sided display is possible, a part for the display of one 
side has only the one half of a liquid crystal panel, and it is that a screen product is small. Moreover, 
because of high reflective liquid crystal, brightness is low, and when indoor light is dark, it is the trouble 
that a display cannot be in sight easily. 

[0007] the reason - a liquid crystal panel (a polarizing plate 8, glass 5, liquid crystal 7) — the small 
reflective sheet 6 of area ~ the upper and lower sides - it has inserted alternately and is because it has 
the structure where a display is in sight only as for the portion in which the reflective sheet 6 is formed 
in the background of a liquid crystal panel. Moreover, it is because there is no transparent material 
which is a source of luminescence, so brightness is low and a display cannot be in sight easily in high 
reflective liquid crystal. 

[0008] The purpose of this invention is to give a Hquid crystal display side to both sides of the front 

reverse side, and offer the good liquid crystal display of display grace by the big screen. 

[0009] 

[Means for Solving the Problem] A light guide plate (11 of drawing 2 ) which introduces light from a 
cold cathode tube (14 of drawing 2 ) as the light source which is characterized by a liquid crystal display 
of this invention sandwiching the light source used as a back light among 2 sets of liquid crystal panels 
(5, 7, and 8 of drawing 2 ), and is used as a back hght can be used. 

[0010] A liquid crystal display of this invention can accomplish a display of a portable electronic device. 

[001 1] 2 sets of hquid crystal panels of a hquid crystal display of above-mentioned this invention can be 
mutually indicated bilateral symmetry, and expansion projection of the contents of a display can also be 
carried out on a screen using OHP. 
[0012] 

[Embodiment of the Invention] Next, this invention is explained to details with reference to a drawing. 
[0013] (b) is drawing seen from before slant with the perspective diagram of the liquid crystal display of 
the notebook sized personal computer whose <A HREF="/Tokujitu/tjitemdrw.ipdl? 
N0000=239&N0500=lE_N/;> ??6?987///&N0001=512&N0552=9&N0553=000003" 
TARGET="tjitemdrw"> drawing 1 is the portable electronic device of the gestalt of operation of this 
invention, and (b) is drawing seen after slant. Drawing 2 is the sectional side elevation of the liquid 
crystal display of the portable electrical machinery and apparatus shown in drawing 1 . 
[0014] The liquid crystal display 1 is attached in the main part 4 of a portable electrical machinery and 
apparatus possible [ closing motion ]. The Uquid crystal display 1 has stuck and aligned the liquid 
crystal panel which put liquid crystal 7 with the glass plate 5 and the polarizing plate 1 1 with both sides 
of the back light which consists of wrap reflective sheets 6 in the outside of a cold cathode tube 14, a 
hght guide plate 11, and a cold cathode tube 14. Furthermore, when the portion which is equivalent to 
the top panel of a notebook sized personal computer, i.e., a liquid crystal display, is closed on the main 
part of a notebook sized personal computer, cover glass 9 is stuck on the rear face used as the outside of 
a hquid crystal display for blemish prevention, the whole is surrounded by the metal bezel 12, and it 
incorporates in the equipment mold 2. 

[0015] Next, actuation of the gestalt of this operation is explained to details with reference to drawing 2 . 

[0016] A cold cathode tube 14 is made into the source of luminescence, the back of a cold cathode tube 
14 is led to a cover, light is led to a light guide plate 1 1 with the reflective sheet 6, and light is made to 
emit from the whole trend board 1 1. In each liquid crystal panel, Uquid crystal 7 is inserted between two 
polarizing plates 8 which made the polarization direction intersect perpendicularly, and in the portion 
which has not applied voltage to the electrode (illustration abbreviation) prepared in the inside of a glass 
plate 5, since the hght from a transparent material 1 1 can be twisted along with the molecule of the 
hquid crystal 7 in the liquid crystal board 7 after it passes one polarizing plate 8, it can pass the 
polarizing plate 8 of another side (display ON). Since the light which stood the molecule of liquid 
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crystal 7 straight, could take torsion, and passed one polarizing plate 8 from a transparent material 1 1 
passes along liquid crystal 7, without changing the sense of polarization as it is when voltage is applied 
to the electrode of glass plate 5 inside, the polarizing plate 8 of another side cannot be passed (display 
OFF). Thus, an alphabetic character etc. is displayed in the combination of the torsion condition of the 
molecule of a polarizing plate 8 and liquid crystal 7. 

[0017] The display of both sides of a liquid crystal display was enabled by sticking the Uquid crystal 
panel which consists of this polarizing plate 8, glass 5, and liquid crystal 7 on both sides of a light guide 
plate 11. 

[0018] By displaying the same thing as the side front of a liquid crystal display also on a background at 
coincidence, when the liquid crystal display of a double-sided display is used for a notebook sized 
personal computer so that it may be the gestalt of this operation, when a teacher meets a student and 
educates, a student can also see to coincidence that on which a teacher operates and displays a personal 
computer, without changing the sense of a personal computer. Of course, it is also possible to carry out 
to make it the display of the student sense which added the explanatory note to the background of a 
Uquid crystal display etc., and to give a separate indication to the side front and background of a liquid 
crystal display. However, a cure, such as having the image memory of dedication, is needed for the 
liquid crystal panel on a side front, and each liquid crystal panel on a background in this case. 
[0019] Moreover, in the case of the contents of a display not to show a student, the display on the 
background of a liquid crystal display can be erased. 

[0020] Moreover, if give an inverting function to the liquid crystal display controller of the main part of 
a personal computer, the liquid crystal panel on a side front is made a normal display, it is made a 
display symmetrical [ a liquid crystal panel on the back ] and a liquid crystal panel portion is put on 
OHP (over head projector), a liquid crystal display can be expanded and projected on a screen using the 
light source and optical system of OHP. 

[0021] In addition, this invention is not restricted to a notebook sized personal computer, but can be 

applied to various liquid crystal displays. 

[0022] 

[Effect of the Invention] I hear that the liquid crystal display of the 1st effect is possible for front reverse 
side both sides of a liquid crystal display, and it is in them. 

[0023] The reason is that it has inserted the light source used as 1 set of back lights with two liquid 
crystal panels. 

[0024] Greatly, I hear that the screen product of front reverse side both sides has a brightly legible 
display, and it has the 2nd effect. 

[0025] The whole surface of the liquid crystal panel of the both sides of the front reverse side can be 
used for the reason by using a back light, it is because a screen product becomes large from the case 
where are each field of the front reverse side and a part for a display only with the effective one half of a 
liquid crystal panel is not obtained not using a back light at the time of use of only a reflective sheet like 
a liquid crystal display given in JP,60-122889,U, and it is because display grace improves since 
brightness becomes high by use of a back light. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/4/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/4/2004 



Page 2 of 4 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 61 
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